Chymotrypsin- and trypsin-type serine proteases in rat mast cells: properties and functions.
Two of the major enzymes present in and released from rat mast cells are chymotrypsin-type serine protease (chymase) and trypsin-type serine protease (tryptase), and these have been postulated to be important in the inflammatory reactions. There have been no clear data regarding the trypsin-type protease in rat mast cells. Tryptase was recently purified from rat peritoneal mast cells with an associated protein (trypstatin) that inhibited the protease activity above pH 7.5. Chymase was also purified from rat peritoneal cells by employing a one-step method involving hydrophobic chromatography on octyl-Sepharose 4B or arginine-Sepharose 4B. The properties of chymase and tryptase were described in relation to substrate specificity and their relative sensitivity to inhibitors. It was found that proteolytic activities of these enzymes were modulated by naturally occurring substances, such as phosphoglycerides, long-chain fatty acids, and trypstatin. There is as yet little evidence for the physiological roles of these enzymes in the inflammatory reaction. It has been found that the specific, low-molecular-weight inhibitor of chymase, chymostatin, and that of tryptase, leupeptin, inhibit histamine release induced by addition of anti-rat IgE to mast cells. However, the inhibitors with molecular weights of more than 6000 were found to have no effect in this process. The data suggest that chymase and tryptase in mast cell granules play a crucial or significant role in the process of degranulation.